Protective effects of preischemic treatment with pioglitazone, a peroxisome proliferator-activated receptor-gamma ligand, on lung ischemia-reperfusion injury in rats.
Lung injury induced by ischemia-reperfusion is the main cause of early graft failure after lung transplantation, which may result from oxygen-free radicals, inflammatory cytokine production, and polymorphonuclear leukocyte accumulation into the interstitium, resulting in severe lung edema. Peroxisome proliferator-activated receptor-gamma (PPAR-gamma) belongs to the nuclear receptor superfamily and has an anti-inflammatory effect by preventing the activation of transcription factors such as nuclear factor-kappaB (NF-kappaB). NF-kappaB regulates the expression of many genes of early response products in the development of acute inflammation. We examined the effects of pioglitazone, a synthetic ligand of PPAR-gamma, against lung ischemia-reperfusion injury in rats. The left lungs of male Wistar rats were rendered ischemic for 90 min and then reperfused for 2 h. Treated animals received pioglitazone (10 mg/kg) 2 h before induction of ischemia. Lung injury was quantified in terms of lung microvascular permeability (Evans blue dye extravasation), tissue lipid peroxidation (thiobarbituric acid reactive substances), and tissue polymorphonuclear leukocyte accumulation (myeloperoxidase activity). The tissue concentrations of tumor necrosis factor-alpha (TNF-alpha) and cytokine-induced neutrophil chemoattractant-1 (CINC-1) were also measured. Statistical analyses were performed by one-way analysis of variance, followed by Sheffe's multiple comparison test. The lung vascular permeability in pioglitazone-treated animals was reduced by 55% of the increase of Evans blue dye extravasation relative to control animals (P=0.003). The protective effects of pioglitazone treatment were correlated with the reduction by 79% of the increase of thiobarbituric acid reactive substances (P=0.045) and the reduction by 58% of myeloperoxidase activity increase (P<0.001). The production of TNF-alpha was reduced by 63% of the increase (P<0.001) and the reduction of CINC-1 was 45% (P<0.001). Pioglitazone did not affect the lung in the sham animals. Pioglitazone treatment before ischemia attenuated lung ischemia-reperfusion injury in rats. The mechanism of these protective effects involves inhibition of the production of proinflammatory cytokines, polymorphonuclear leukocyte accumulation, and tissue lipid peroxidation, resulting in reduced lung edema.